Introduction
============

In a 3-year systematic register-based yearly chlamydia screening project in three regions in the Netherlands, all 16 to 29 year old citizens were given the opportunity at no charge to test for Chlamydia trachomatis. Via an invitation letter sent by the public health services (PHS), they were asked to visit a website \[[@ref1]\] where they could request a test kit. Subsequently, they could do a chlamydia test at home, send it anonymously to a laboratory, and, within two weeks, they would be able to review their test results online and could be treated by their general practitioner or the PHS. Despite this free and relatively simple procedure, receiving the letter triggered only a small number of young people to participate. In the first round in 2008, the participation rate was 16.1%. The rate decreased over subsequent rounds (10.8% in 2009 and 9.5% in 2010) \[[@ref2]\]. With these participation rates, screening was believed to be not (cost-) effective and therefore further nationwide implementation of the program was discontinued \[[@ref3]\]. In the present study, we assessed whether the participation rate could be improved by optimizing the invitation letter through systematically applied behavior change theories and evidence \[[@ref4]\].

The first step in planned behavior change is to identify the reasons or determinants of the behavior. In an earlier study \[[@ref5]\], we assessed the reasons for non-participation by asking 713 people within the age range of 16 and 29 years about their intention to participate in chlamydia screening and included measures of attitude, subjective norm, self-efficacy, the moral norm, susceptibility, the descriptive norm, outcome expectations, and unrealistic optimism toward chlamydia testing. Questions asked were based on literature reports suggesting that the targeted young people felt invulnerable to chlamydia infection, did not compare themselves with people who get infected, and had no time or interest in participating \[[@ref6],[@ref7]\], experienced barriers such as lack of knowledge, worries, and lack of guidance \[[@ref8]\], were afraid of doing it wrong, found the procedure unpleasant, were afraid of the consequences of a possible positive outcome, and expressed fear of negative reactions from a partner and others \[[@ref9]-[@ref11]\]. Furthermore, three single category implicit association tasks (scIAT) \[[@ref12]\] were included to identify impulsive reactions towards chlamydia in terms of annoyance, threat, and reassurance. All data were gathered without giving any information in advance about chlamydia or chlamydia testing. The results showed that people have a very low intention to participate in chlamydia screening (mean 1.42, SD 0.76 on a scale of 1-5), low risk perception, in particular low susceptibility, and high unrealistic optimism (most young people do not think they have ever run the risk of being infected with chlamydia and they do not identify themselves with people who test positive for chlamydia). The intention was correlated with the subjective norm, the moral norm, susceptibility, the descriptive norm, one's attitude, outcome expectations, and unrealistic optimism. Furthermore, chlamydia screening was implicitly associated with reassurance, as well as with threat and annoyance.

Also in the same study, a first attempt was made to optimize the invitation letter by assessing the influence of the original PHS invitation letter versus a letter that was adapted to improve readability and increase a positive response. The results showed no differences between the effects of the two letters; however, receiving a letter had, compared to not receiving a letter, a positive effect on people's evaluations and intentions to request a test package \[[@ref5]\]. There was no measure of testing behavior in that study.

Interventions targeting behavior change have a higher chance of success when theories are systematically applied \[[@ref13]-[@ref17]\]. In the current study, the research question is whether another newly developed invitation letter, systematically written based on theory and adapted to the new evidence from our earlier study has a positive influence on people's chlamydia screening behavior.

Methods
=======

Study Population and Study Procedure
------------------------------------

The PHS sent 13,551 letters to all 16 to 29 year old citizens of the Dutch municipality Sittard-Geleen. They received randomly either a newly developed letter or the letter that was already used in the Dutch national Chlamydia Screening Implementation program (CSI). Both invitation letters offered the recipient the opportunity to anonymously request a free chlamydia test kit via a website. At the website, visitors logged in using an anonymous personalized ID and first filled in an 8-item risk questionnaire \[[@ref18]\]. Only participants with at least a minimum level of chlamydia risk could proceed to request a test kit. When requested online, they received a chlamydia test, could perform the test at home (urine sample or vaginal swab), send it anonymously to a laboratory, and, within two weeks, they could review their test results online. The study design was approved by the Research Ethics Board of the Faculty of Psychology & Neurosciences of Maastricht University. Registration of this trial was not required.

Two Invitation Letters
----------------------

### Overview

Influencing behavior is more successful when theory is applied and when the content of the message is tailored to the target group \[[@ref4]\]. Elaboration Likelihood Theory \[[@ref19]\] suggests that people only process information seriously when they are motivated and able to do so. The Reasoned Action Approach \[[@ref20]\] suggests that people will change if the right beliefs are changed: beliefs identified through elicitation research. The new letter therefore provides personally relevant information (increase motivation) in such a way that it is easy to process (increase ability) and is tailored to the beliefs that were found in earlier studies (elicitation): risk perception, advantages and disadvantages (attitude), moral norm, social influence, and response- and self-efficacy. There is also anticipation of possible unwanted reactance when people feel pressured and there are prompts to trigger the desired behavior.

The two invitation letters were similar in layout and information content. For the new letter, the order in which information was presented was changed and the content was simplified to increase comprehension and adapted based on the findings of our earlier study \[[@ref5]\] and appropriate theories \[[@ref4]\]. To keep the new letter short, readers were referred to the website for detailed instructions. Logos on the new letter were identical but fonts were slightly larger to increase readability. [Table 1](#table1){ref-type="table"} shows the differences in letters. In this table, the new letter content is chronologically displayed. The PHS letter is not chronologically displayed, but shows how comparable information was given. The (Dutch) invitation letters can be found in [Multimedia Appendices 1](#app1){ref-type="app"}-[4](#app4){ref-type="app"} and \[[@ref21]\].

### First Impression Bias, Primacy Effect, and Self-Affirmation

People's attitudes or opinions towards specific information are colored by their first impression \[[@ref22]\]. Furthermore, the primacy effect suggests that information that is presented first is often remembered best \[[@ref23]\]. Therefore, possible negative triggers, as shown in the PHS letter (AIDS, STI), were removed from the top of the letter and added to the footnote in the new letter (see [Table 1](#table1){ref-type="table"}, \#1). Receiving an invitation letter to participate in chlamydia screening can be seen as threatening health information. It is known that people rarely change their behavior after receiving threatening health messages and sometimes the information leads to defensive responses \[[@ref24]\]. Self-affirmation is used to decrease the chance of defensive reactions to the threat, or reactance \[[@ref25]\]. Applying self-affirmation theory, people were made aware of the value of their personal relationships, thereby increasing their self-identity and promoting a constructive response (see [Table 1](#table1){ref-type="table"}, \#2).

### Advantages and Convenience, Reactance (I), Efficacy, and the Prompt to Action

Both the advantages (attitude) and ease of testing (self-efficacy) are correlated with the intention to request a chlamydia test package \[[@ref5]\]. Therefore, both were highlighted in the newly developed letter (see [Table 1](#table1){ref-type="table"}, \#3). Further, the use of the wording "sexually active" (see [Table 1](#table1){ref-type="table"}, \#2) might be interpreted defensively by receivers as having sex with multiple partners. Moreover, reactance theory suggests that people respond negatively to others' attempts to limit their freedom \[[@ref26]\]. In the new letter, that phrase was deleted and, to prevent possible reactance, the invitation was presented as a general request to all people in that age group, along with a rationale (see [Table 1](#table1){ref-type="table"}, \#4). Also, adaptive behavior is promoted by stressing the belief that the behavior is effective in reducing threat (response efficacy) and the confidence that one can accomplish this behavior (self-efficacy) \[[@ref24]\]. Furthermore, a trigger to action was given \[[@ref27]\] (see [Table 1](#table1){ref-type="table"}, \#5).

### Negative Consequences, Severity, and Moral Norm

Threat is the combination of severity (how bad are the consequences?) and susceptibility (do I personally run a risk?) \[[@ref24]\]. The severity of the negative consequences of chlamydia is not always recognized \[[@ref5]\]; in the letter, the need for early treatment was stressed (see [Table 1](#table1){ref-type="table"}, \#6). Also, in the earlier study, the personal moral norm (a person's judgment as to whether they themselves think they should or should not perform a certain behavior \[[@ref28]\]) was highly correlated with one's intention to screen. To activate a moral norm, the possibility of unintentionally infecting someone else was mentioned in the letter (see [Table 1](#table1){ref-type="table"}, \#7).

### Perceived Risk, Unrealistic Optimism, and Reactance (II)

In the earlier study, people scored very low on the perceived risk of getting chlamydia. Furthermore, people thought that other people's risks were higher than their own. Therefore, it was important to emphasize that all sexually active people, not only people with multiple partners and people who have unsafe sex, can get chlamydia; risk is a matter of risk behavior rather than of risk groups \[[@ref27]\] (see [Table 1](#table1){ref-type="table"}, \#8). To minimize a possible reactance (see Reactance (I) above), it was highlighted again that the invitation for a chlamydia test was not a targeted invitation, but part of a regional screening (see [Table 1](#table1){ref-type="table"}, \#9).

### Self-Efficacy (II) and Procedure, Descriptive Norm, and Implicit Attitudes

In our earlier study, a large majority of people stated that they were unable to test because they did not have time. Therefore, it was important to explain that the procedure would be very simple and would take less than five minutes (see [Table 1](#table1){ref-type="table"}, \#10). Also, people's behavior, and especially young people's behavior, is influenced by the behavior of peers \[[@ref29],[@ref30]\]. Therefore, the letter mentioned that many comparable young people had already tested for chlamydia. Because the earlier study showed an implicit association with annoying, threatening, as well as reassuring, those comparable others were reported to evaluate the test as reassuring and not as threatening or annoying (see [Table 1](#table1){ref-type="table"}, \#11).

### Moral Norm (II), Anticipated Regret, Privacy, and Response Efficacy

Moral norm, as well as anticipated regret (having people imagine how they would feel after they behaved in a risky way contrary to their own intentions \[[@ref31]\]) may both lead to attitude and behavior change (see [Table 1](#table1){ref-type="table"}, \#12). On the topic of privacy, doing a chlamydia test is for many people a private procedure that should not be observable by others \[[@ref32]\]. Therefore, the privacy of the testing procedure was stressed in the letter (see [Table 1](#table1){ref-type="table"}, \#13). Also, as mentioned before, a threat may lead to an appropriate behavioral response when people believe that such a response is available and easy to do (see [Table 1](#table1){ref-type="table"}, \#14).

### Log-In Code, Prompt to Action, Sender Information, and Footnote Information

The information about the log-in procedure was simplified in the new letter (see [Table 1](#table1){ref-type="table"}, \#15). Also included were prompts to form a plan for action, which may increase the number of people performing the testing behavior \[[@ref33]\] (see [Table 1](#table1){ref-type="table"}, \#16). Sender information was identical in both letters (see [Table 1](#table1){ref-type="table"}, \#17), but footnote information was simplified and, to avoid primacy effects, the AIDS/STD info was given here (see First Impression Bias and Primacy Effect above and [Table 1](#table1){ref-type="table"}, \#18).

###### 

Adaptation of the new letter compared to the original PHS letter.

  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  New letter                                         Comparable information from PHS letter                                                                                                                                                                                                                                                                   
  -------------------------------------------------- -------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **1. First Impression Bias and Primacy Effects**                                                                                                                                                                                                                                                                                                            

  \                                                  Visiting address: Het Overloon 2 6411 TE Heerlen 045-8506613 (9.00h-12.00h)\                                                                                                                                                                                                                             Visiting Address: Het Overloon 2 6411 TE Heerlen\
                                                                                                                                                                                                                                                                                                                                                              045-850 66 13 (9.00h-12.00h)\
                                                                                                                                                                                                                                                                                                                                                              Aids STD Info line (for questions about sex, STD and The Pill):\
                                                                                                                                                                                                                                                                                                                                                              0900-2042040

  **2. Self-Affirmation**                                                                                                                                                                                                                                                                                                                                     

  \                                                  "Your health is very important. Not only for yourself, but also for a possible partner and family."                                                                                                                                                                                                      "When you are (or have been) sexually active, it is important to do this test, even if you've done this test before or if you're in a solid relationship."

  **3. Advantages and Convenience**                                                                                                                                                                                                                                                                                                                           

  \                                                  "Therefore, you should take the opportunity to take a free and easy chlamydia test at home."                                                                                                                                                                                                             "Via this letter, we invite you again to participate in the Chlamydia Screening South-Limburg."

  **4. Reactance (I)**                                                                                                                                                                                                                                                                                                                                        

  \                                                  "When you have sex, it is possible to contract chlamydia without realizing it."                                                                                                                                                                                                                          "That \[ie, treat quickly\] is difficult, because most people don't know whether they are infected with chlamydia or not."

  **5. Efficacy and Prompt to Action**                                                                                                                                                                                                                                                                                                                        

  \                                                  "Chlamydia is simple and easy to trace, and very trouble-free to treat. However, it is important to do the test as early as possible!"                                                                                                                                                                   "It is easy to treat, but important to be quick. Severe and frustrating health issues can be prevented by testing for chlamydia."

  **6. Negative Consequences, Severity**                                                                                                                                                                                                                                                                                                                      

  \                                                  "If you wait too long for treatment, you can get severe and permanent health issues like infertility."                                                                                                                                                                                                   "If chlamydia is not treated in time, men can get epididymitis and women can become infertile."

  **7. Moral Norm**                                                                                                                                                                                                                                                                                                                                           

  \                                                  "Above all, you can infect others without knowing it."                                                                                                                                                                                                                                                   "That \[ie, treat quickly\] is difficult, because most people don't know whether they are infected with chlamydia or not."

  **8. Perceived Risk, Unrealistic Optimism**                                                                                                                                                                                                                                                                                                                 

  \                                                  "Chlamydia does not only occur in people who have unsafe sex with many partners, but also in people with a few partners or just one partner."                                                                                                                                                            "Chlamydia is an STD (sexually transmitted disease) with a high prevalence in the Netherlands, especially in young people aged 16 to 29."

  **9. Reactance (II)**                                                                                                                                                                                                                                                                                                                                       

  \                                                  "To decrease the number of chlamydia infections, all 16-29 year olds from your region are invited to request a free chlamydia test via www.chlamydiatest.nl."                                                                                                                                            "On www.chlamydiatest.nl The PHS South Limburg invites all men and women, aged 16-29 years, to participate in the annual free chlamydia test. On www.chlamydiatest.nl, "

  **10. Self-efficacy (II) and Procedure**                                                                                                                                                                                                                                                                                                                    

  \                                                  "When you have requested and received the test package, you can do the test in less than five minutes at home, after which you can send it to the laboratory."                                                                                                                                           "How does it work:\
                                                                                                                                                                                                                                                                                                                                                              You log in on with your personal log-in code from this letter. There you can create immediately your own username and password, making sure that no one else can log in. Subsequently, you can request a test package. You will receive this in a blank package at the address of your choice. You will find instructions in the test package about how to collect your test sample. Subsequently, you can send the package back to the laboratory at no cost. The test result is available within two weeks and will be online for three months via www.chlamydiatest.nl. With your username and password, you can request your test result. If you've forgotten your personal details, you need your personal log-in code from this letter. Therefore, you should keep this letter!"

  **11. Descriptive Norm and Implicit Attitudes**                                                                                                                                                                                                                                                                                                             

  \                                                  "A lot of your peers have already tested for chlamydia, not finding it annoying or threatening, but more reassuring."                                                                                                                                                                                    N/A

  **12. Moral Norm (II) and Anticipated Regret**                                                                                                                                                                                                                                                                                                              

  \                                                  "Also, some of them said that they would feel guilty if they didn't do the test."                                                                                                                                                                                                                        N/A

  **13. Privacy**                                                                                                                                                                                                                                                                                                                                             

  \                                                  "The entire test can be performed anonymously and at no charge. Your personal details are kept confidential. Only you, with your username and password, are able to request your test result (within two weeks!). No one, not your parents nor your general practitioner, is notified of the results."   "All your personal details are kept confidential. Only you, with your username and password, are able to request your test result. And only you, not your parents nor your general practitioner, are notified of the results. In the folder, attached to this letter, and on www.chlamydiatest.nl, you can find more information about chlamydia and the test."

  **14. Response Efficacy**                                                                                                                                                                                                                                                                                                                                   

  \                                                  "If you are infected with chlamydia, it is very easily treated with antibiotics."                                                                                                                                                                                                                        N/A

  **15. Log-in code**                                                                                                                                                                                                                                                                                                                                         

  \                                                  "Your strictly personal log-in code for www.chlamydiatest.nl is: "                                                                                                                                                                                                                                       "To log in, you need a personal log-in code.\
                                                                                                                                                                                                                                                                                                                                                              Your strictly personal log-in code for www.chlamydiatest.nl is: "

  **16. Prompt to Action (II)**                                                                                                                                                                                                                                                                                                                               

  \                                                  "Don't delay − request your test package today!"                                                                                                                                                                                                                                                         "Think about your health and participate in the chlamydia screening!"

  **17. Sender Information**                                                                                                                                                                                                                                                                                                                                  

  \                                                  "With kind regards,\                                                                                                                                                                                                                                                                                     "With kind regards,\
                                                     Dr. Christian J.P.A. Hoebe\                                                                                                                                                                                                                                                                              Dr. Christian J.P.A. Hoebe\
                                                     Doctor/Epidemiologist, Infectious Diseases\                                                                                                                                                                                                                                                              Doctor/Epidemiologist, Infectious Diseases\
                                                     Project Leader, Chlamydia Screening South Limburg"                                                                                                                                                                                                                                                       Project Leader, Chlamydia Screening South Limburg"

  **18. Footnote Information**                                                                                                                                                                                                                                                                                                                                

  \                                                  "For questions and information: www.chlamydiatest.nl.\                                                                                                                                                                                                                                                   "There (ie, on www.chlamydiatest.nl can read about all the things you have to do for this test.\
                                                     \                                                                                                                                                                                                                                                                                                        P.S. This invitation is sent district by district across 10 municipalities to all individuals aged 16 to 29 years, so not everybody receives the invitation at the same time. If you want to know which municipalities, see www.chlamydiatest.nl. If you want to discuss questions about participation in this study with an independent general practitioner: contact ms H.L.G. ter Waarbeek (045-8506264)."
                                                     For questions about participation:\                                                                                                                                                                                                                                                                      
                                                     ms H.L.G. ter Waarbeek\                                                                                                                                                                                                                                                                                  
                                                     (independent GP: 045-8506264).\                                                                                                                                                                                                                                                                          
                                                     \                                                                                                                                                                                                                                                                                                        
                                                     For questions about sex, STDs and The Pill: Aids STD info line: 0900-2042040."                                                                                                                                                                                                                           
  ----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Results
=======

In total, 13,551 letters were sent to all 16 to 29 year old citizens of the municipality Sittard-Geleen (population 94,024 \[[@ref34]\]) in the south of the Netherlands, randomly divided over the new and the original letter. When two different letters were delivered at one unique address (which could only be checked afterward), or when letters were returned as undeliverable, these data were excluded from further analyses (n=3668). Of the 9883 included respondents, 11.43% (1130/9883) requested a test package. No significant differences in test package requests were found between the two letters (χ^2^ ~1~=1.33, *P*=.25, phi= −.012). There were also no differences between the two letters for the rates of returned tests (χ^2^ ~1~=0.05, *P*=.82, phi= .007), and the number of positive test results (χ^2^ ~1~=0.21, *P*=.64, phi= −.015) (see [Figure 1](#figure1){ref-type="fig"}). It is evident that the new letter did not improve participation compared to the original letter. In acknowledgement of recent concerns regarding lack of disclosure in scientific research \[[@ref35]\], and to aid future meta-analyses, all data, syntax files, and output files are available in [Multimedia Appendices 1](#app1){ref-type="app"}- [6](#app6){ref-type="app"} and \[[@ref21]\].

![Flowchart of responses to the new letter and the original PHS letter.](jmir_v16i1e24_fig1){#figure1}

Discussion
==========

Principal Findings
------------------

In this study, the effect of a new theory- and evidence-based adaptation of an invitation letter for chlamydia screening was compared to the effect of the original letter. Both letters resulted in small percentages of participation, comparable to other screening projects in the Netherlands \[[@ref3]\] and outside the Netherlands \[[@ref36]\]. However, contrary to expectations, there was no significant difference between the two letters. The new letter did not stimulate more young people to go for the test.

Strengths and Limitations
-------------------------

The strength of this study is that actual behavior was measured, while the weakness is that there was only observational data and no data on how people processed the information or on possible changes in the determinants of behavior. It is, however, difficult to imagine how a mass media letter could be improved differently to reach a substantial larger number of young people participating in the screening. It is obvious that the approach to invite the target population via a general letter does not lead to sufficient participation rates for chlamydia screening.

Conclusions
-----------

Why is it so hard to convince young people to participate in chlamydia screening? The strongest determinants of chlamydia screening participation in earlier studies seem to be (low) risk perception, in particular low susceptibility, and high unrealistic optimism \[[@ref5]\]. That means that the basic proposition for action is fully lacking \[[@ref24]\] and, as it turns out, it seems to be very difficult to convince people that they indeed are at risk. Risk perception and unrealistic optimism can be changed but not easily. Bartholomew et al \[[@ref4]\] suggest a number of methods including scenario-based risk information, consciousness raising, or self-affirmation, but those methods require more individual tailoring, more attention, and more time than is feasible in one general letter (page 333 \[[@ref4]\]). Other behavior change approaches may be needed. There are some suggestions in the literature: the use of the Internet independent of geographic area \[[@ref37]\], financial incentives \[[@ref38]\], a focus on self-identity \[[@ref39]\], and tailoring on risk perception \[[@ref40]\]. Schmid et al \[[@ref3]\] suggest retesting people who were found positive and intensifying partner notification. In that approach, the focus is on people who already know they are at risk. Based on the results in our studies, possible alternative strategies for people who do not see themselves at risk might involve the use of social media in targeting high-risk groups. Social circles around people who test positive for chlamydia are shown to be at higher risk \[[@ref41],[@ref42]\]. Young people who tested positive in chlamydia screening could serve as role models for other young people in their social circles. If this approach is used, the target group should see those models as someone from their own circle that they can identify with, who had to overcome some personal resistance to participate, who is reinforced for participating in the screening by reporting reassurance, and who explains the ease of participation \[[@ref43]\]. This alternative approach should be tried out in a randomized study comparable to this study.
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